The adherence of Mycoplasma pneumoniae to human and sheep erythrocytes was directly ielated to the presence of sialyl residues on the erythrocytes. Competitive binding studies between M. pneumoniae and M. gallisepticum, known to bind to human erythrocytes via glycophorin, further reinforced the role of sialic acid in this recognition event.
Recent data reinforce the usefulness of erythrocytes (RBCs) as models for examining the attachment capabilities of virulent Mycoplasma pneumoniae (2, 8, 10, 11) . It has been shown that the adherence of M. pneumoniae to both respiratory cells and RBCs utilizes similar, but not identical, mechanisms. For example, M. pneumoniae proteinaceous components mediate attachment to neuraminidase-sensitive regions on both respiratory epithelium and RBCs (3, 6, 7, 9, 11, 12) . However, certain nonhemadsorbing mutants of M. pneumoniae still recognize sialic acid-containing sites on tracheal cells, indicating that sialyl receptors, differing from the characteristic glycophorin-like moieties of RBCs, are important (6, 7, 11) . In addition, M. pneumoniae also appears capable of binding to asialylated regions of host cells (11) . In this paper, we describe a rapid and sensitive assay for detecting M. pneumoniae were scraped from the surface of the bottle into the growth medium, centrifuged at 9,500 x g for 15 min, and washed three times in phosphatebuffered saline (PBS).
The pellet was suspended in PBS, and mycoplasmas were forced five times through a 26-gauge needle before centrifugation at 500 x g to remove the nondispersed clumps of M. pneumoniae. The supernatant served as the source of radiolabeled organisms. The basic attachment assay was initiated by adding 0.1 ml of radiolabeled mycoplasmas (8 ,ug of mycoplasma protein) to a plastic serological tube (7 cm in length, 0.9-cm inner diameter) containing 50 p,l of 2% human or sheep RBC suspensions (1). Incubation was performed with continuous shaking at 37°C for 30 min. Then, 0.5 ml of cold PBS was added to each tube,-and centrifugation was performed at 500 x g for 1.5 min, permitting separation of the RBCs with attached mycoplasmas from the nonadhering mycoplasmas which remained in the supernatant. After aspiration of the supernatant, the process was repeated two more times. Finally, the RBC-mycoplasma pellet was exposed to 1% sodium dodecyl sulfate-1% H202 to hemolyze the RBCs and solubilize the radiolabeled mycoplasmas before the addition of scintillation fluid and the determination of radioactivity. A direct correlation exists between these variables, i.e., the longer that the RBCs are exposed to neuraminidase, the greater is both the release of sialic acid into the medium and the inhibition of M. pneumoniae binding, which reached 91% ( Fig. 1 and Table 2 ). These results, which were also obtainable using sheep RBCs, establish a role for sialic acid in this recognition event. To further reinforce these findings, we performed competitive binding studies between M. pneumoniae and M. gallisepticum. The latter mycoplasma has been shown in several detailed studies (1, 5) to bind to RBCs via glycophorin, the major sialoglycoprotein of human RBCs. Unlabeled M. pneumoniae or M. gallisepticum was added to human RBCs at ratios one to four times in excess of the radiolabeled M. pneumoniae sample (Fig. 2) . A decreased association of radiolabeled mycoplasmas occurred in the presence of increasing amounts of unlabeled M. pneumoniae or M. gallisepticum. Interestingly, a linear reduction in binding was observed which was essentially identical in both test systems. Thus, the adherence of these mycoplasma strains to RBCs appears to utilize a finite receptor population possessing similar sialic acid moieties.
INFECT. IMMUN. Neuraminidase (mU per ml) 
